experiments were performed to examine positional acuity and the role of spatial sampling in central, peripheral and amblyopic vision. In the first experiment, 3-line bisection acuity was compared to grating acuity. In normal fovea1 vision bisection acuity represents a hyperacuity. In anisometropic amblyopes, bisection acuity is reduced in rough proportion to their grating acuity. In strabismic amblyopes, and in the normal periphery, bisection acuity is reduced to a greater extent than grating acuity. This result implies that reduced contrast sensitivity of the spatial filters is not sufhcient to account for the increased positional uncertainty found in peripheral vision and in strabismic amblyopia. In order to test the hypothesis that the high degree of positional uncertainty evident in these visual systems is a consequence of sparse spatial sampling, bisection thresholds and width discrimination thresholds were measured with stimuli comprised of discrete samples. The results showed that normal fovea1 vision and the vision of anisometropic amblyopes show little benefit from adding discrete samples to the stimulus. In contrast, the normal periphery, and the central field of strabismic amblyopes demonstrate marked positional uncertainty which can be elIGently reduced in proportion to the square root of the number of samples (up to about 10) comprising the stimulus in the direction orthogonal to the discrimination cue. In aggregate the results suggest that anisometropic and strabismic amblyopia are fundamentally different. The positional uncertainty in anisometropic amblyopia is consistent with the reduced sensitivity of the spatial tilters. The data of the normal periphery and of the central field of strabismic amblyopes suggest that the cortical sampling grain imposes a fundamental limit upon their positional acuity.
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INTRODUCMON
In normal fovea1 vision, relative position can be judged with exquisite accuracy (Westheimer, 1975 (Westheimer, , 1981 . In an attempt to account for the accuracy of fovea1 positional discrimination, several recent models have been proposed (Watt and Morgan, 1985; Klein and Levi, 1985; Madden, 1985; Carlson and Klopfenstein, 1985; Nielsen et al., 1985; Wilson, 1986a) . A common feature of these models is that they are based upon the responses of spatial filters, and that the contrast response of these filters places a fundamental limit upon the accuracy of positional discrimination.
Compared to the normal fovea there is marked positional uncertainty in peripheral (Bourdon, 1902; Westheimer, 1982; Levi et al., 1985; Yap et al., in preparation) and amblyopic vision (Levi and Klein, 1982a, b; 1983; 1985; Bradley and Freeman, 1985; Rentschler and Hilz, 1985) . In peripheral vision, positional acuity declines more rapidly with eccentricity than does grating acuity or contrast sensitivity (Westheimer, 1982; Levi et al., 1985) . For example, at 2.5" in the periphery, grating acuity is reduced by about a factor of 2, whereas vernier acuity is reduced 4 or 5 fold. Strabismic amblyopes show a qualitatively and quantitatively similar decoupling of vernier and grating acuity (Levi and Klein, 1985) .
Recently Bradley and Freeman (1985) have suggested that the poor vernier acuity of amblyopes can be simply accounted for on the basis of their reduced contrast sensitivity. Our results in unisomerropic amblyopes are compatible with this notion; however, the results suggest that the positional uncertainty of strabismic amblyopes and of the normal periphery cannot be simply explained on the basis of reduced contrast sensitivity of their spatial filters.
Both the spatial filtering and the sampling properties of the visual system may place fundamental limits on position discrimination (Klein and Levi, 1985) . In peripheral vision, the density of cones and ganglion cells diminishes rapidly
